For the analysis of stable isotopes, we selected from each sample approximately 30 tests of the surface water dweller G. ruber (pink) from the size fraction of 250-300 Pm. Oxygen isotope measurements were made with the Finnigan MAT 251 mass spectrometer at the Leibniz Laboratory, Kiel University. The instrument is coupled online to a Carbo-Kiel Device (Type I) for automated CO 2 preparation from carbonate samples for isotopic analysis. Samples were reacted by individual acid addition. The mean external error and reproducibility (1V) of carbonate standards is better than ±0.07% and ±0.05% for G 18 O and G 13 C, respectively. Results were calibrated using carbonate isotope standard NBS 20 and in addition NBS 19 and 18, and are reported on the Peedee belemnite (PDB) scale.
Age model for MD03-2707
The age model for the MD03-2707 record was developed using 24 14 C-AMS datings measured at the Lawrence Livermore National Laboratory (Livermore, USA) and at the Leibniz-Laboratorium für Altersbestimmung und Isotopenforschung, Universität Kiel (Kiel, Germany) (Table S1 ).
14 C ages are converted to calendar age using the software "Calib" version 5.0.1 (3) and Marine data set (4) assuming a reservoir age of 400 years. For 14 C-dates beyond the calibration range of the "Calib" software, we use the online software "Fairbanks0805 calibration curve" (5). The final age model for the 14 C dated interval is based on two polynomial fits (Fig. S3 ). For the age interval between 54,850 and 120,300 years BP, the age model is developed by alignment of planktonic foraminiferal G 18 O in MD03-2707 with the G
18
O of NGRIP ice core (6). For ages older than 119,500 yr BP, the age model is developed by aligning benthic foraminiferal G 18 O in MD03-2707 (see Fig. S2 A) with the G 18 O of the stack record "LR04" (7).
Planktic foraminiferal Ba/Ca
Beyond 127,500 yr BP, planktic foraminiferal Ba/Ca is not shown due to postdepositional alteration, as indicated by values exceeding 3 mmol/mol with progressively higher values deeper in the core. This is independently confirmed by benthic foraminiferal Ba/Ca that also shows unusually high values in samples older than 127.500 yr BP. Ba/Ca in G. ruber between 120,000 and 127,500 yr BP might be elevated by 10-15% due to diagenetic complications.
Spectral analyses
We have run spectral analyses for the Mg/Ca SST and G 18 O (not shown) using the Arand software (developed by Philip Howell at Brown University). The SST record reveals strong 100 kyr cycles and less pronounced 23 kyr cycles. The G 18 O record shows all obital cycles (100 kyr, 41 kry, and 23 kyr) integrating high and low latitude forcings. The overall cross-correlation between SST and G 18 O is r = 0.83. Figure S1 : Surface current, subsurface current, and wind direction affecting the hydrography of the Gulf of Guinea (modified redraw from (8, 9) and adopted from (10)). GC: Guinea Current; EUC: Equatorial Undercurrent; SE: southeasterly trade winds (south of equator). Note that the upwelling along the east-west trending western equatorial Africa is not related to the local current and/or wind direction, but related to shoaling of the EUC in response to remote forcing of the western equatorial Atlantic (8, 9). Figure S3 : Age model for the 14 C-dated interval of MD03-2707 (0-1295.5 cm) obtained using two polynomial fits of calendar age versus core depth (see Table S1 and S2) Figure S4 : Ba/Ca in sea water and corresponding (calculated) Ba/Ca in planktonic foraminifer versus salinity. Ba/Ca in sea water is obtained using measured Ba and salinity from sites off Congo River (10). The corresponding Ca has been calculated assuming conservative behavior of Ca and linear relationship of Ca with salinity (assumption a salinity of 35 psu corresponds to 10.2 mmol/kg). Ba/Ca in planktonic foraminifer is calculated from Ba/Ca (Pmol/mol) in sea water using the partition coefficient of D Ba =0.147 (11) ((Ba/Ca) sea water * D Ba =(Ba/Ca) forams ). We estimate past sea surface salinity (SSS) using variation of planktonic foraminiferal Ba/Ca and the modern SSS-Ba/Ca relationship (see inset in Figure S4 ). Table S2 : Polynomial fit of individual cal. age is used to develop age model for 14 C-AMS-dated interval (14.5-1295.5 cm). *Tie points: For depth intervals from 1470.5 to 2835.5 cm and from 3150.5 to 3730.5 cm, the age model was developed by aligning the G (Fig. S1 ) in MD03-2707 to the benthic foraminiferal G
18
O stack record "LR04" (7).
